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Abstract 
The paper took large and complex building project as research object, using concept of life cycle project management 
theory, we proposed the organization integration system is the key factor to the success of life cycle project 
management after analyzing the basic principles of integrated management, project complexity and characteristics of 
building project organization integration. Based on the above, the paper studied the design and realization of life 
cycle organization integration system for large and complex project and established a three-tier model. Finally, the 
paper took the construction & facility project of 2010 World EXPO Shanghai China which the authors participated 
during the entire process as an example, rethought its organization integration system from life cycle perspective and 
makes reference for other projects.  
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1. Introduction 
With fast pace of globalization, urbanization and technical improvement, projects nowadays turn out to 
be more sizable and complicated, especially after entering the 21th century, mega-projects boom with 
large numbers of large and complex projects, which is evident in the areas of aviation &aerospace, 
airports, building, transportation and etc. Traditionally in building sector, the owner is construction-
oriented and project is divided into three phases including development, construction and operation. 
Interfaces between different stages can not be converged effectively and controlled efficiently, large 
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amount of materials and information can not be transmitted and communicated in time, these problems 
may lead to objective deviation or total failure. As a result, the concept of life cycle project management 
is invented and applied for those large and complex building projects (LCBPs).  
LCBP always has a huge amount of investment, complicated technologies needed, long time period 
required, containing many stakeholders, as well as the big influence to economics or even politics. The 
reasons why LCBP emerge in large numbers mainly lies in the following facts: the urgent need by high 
speed of social development, higher diversity of investors provide rich source of money to LCBPs and 
make large invest on LCBP become possible, modern advanced science and technology can help solve 
construction problems which could not be achieved in the past decades.  
However, LCBP accordingly brings related organization problems at the same time especially 
suffering from the traditional project management methods. First, the owner or contractor used to manage 
the project by themselves and lack the participating of professional project management company. The 
former lacks professional knowledge and their organization is always temporary, and the later usually 
only pays attention on the detail construction process but not the whole period. Second, from the life 
cycle perspective, traditional project management only focused on construction phase, but development 
and operation phases are also having big or even bigger influence on project. Third, accordingly, the 
information gap between the three phases is deteriorated, causes huge waste of resource and makes bad 
consequences to goal achieving.  
Therefore, a new project management model that can make organization integrated is needed to face 
up to the above problems with LCBPs. The paper first did literature and concept study, then established 
the organization integration system from life cycle perspective, the case study from engineering & facility 
project of 2010 World EXPO Shanghai China is carried out later to testify the proposed model. 
2. Literature and Concept Study 
2.1. Organization integration  
The concept organization integration academically can be traced back to Henri Fayol’s cooperation 
and coordination idea in 1949, as well as the definition by Lawrence and Lorsch (1996) who define 
organization integration as a process in organization where sub system form a uniform entity together for 
realizing organizational goal. The research on organization integration in building sector learned from 
manufacture industry such as the models including Dynamic Manufacturing Alliance, Strategic 
Manufacturing Alliance, Agile Manufacturing (Port, 1991), Manufacturing Team (Yusuf et al., 1999), 
and Typing Manufacturing, combined with phases separating situation in building industry, models like 
Partnering, Virtual Construction, Network Organization has been invented by building sector as the ways 
to fulfill organization integration. Mitropoulos and Tatum (2000) studied the problems brought by 
specialization in building sector and suggested the increasing requirement for cooperation and integration 
need to do life cycle investment management as well as solving organization culture problems using 
integration structure and technology. The study expanded the concept and scope of organization 
integration, and relationship mechanism of integration between environment and information system 
gradually became the focus of researchers. Multi-dimensional integration increase horizontal 
communication channel, and make the communication much more frequent within the organization, and 
finally enhance project performance (Galbraith, 1971). Evbuomwan and Anumba (1998) established an 
integrated framework model based on life cycle concurrent design and construction of building project. 
The model contains clients, architects, structure engineers, supervisors, mechanical/electrical engineers, 
contractors, suppliers and other stakeholders. They also suggested the integration dimensions including 
gradually increasing predict accuracy on time and cost, information sharing, team flexibility, respond 
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ability to change, and “no blame type” culture. The cooperative integration between project stakeholders 
is a communication and information exchange process throughout the whole life cycle period, so the local 
inter-organizational information processing must be open to all the partners. Therefore, Zhu and 
Augembroe (2006) proposed a concept model integrating information of four different levels including 
process segmentation, underlying group, organizational tiers, and business documents to make up the 
current strategy which only pay attention at commercial documents exchange of the building project. 
Love and Gunasekaran (1998) studied the application of concurrent engineering in building sector, using 
multi-discipline integrated team model, they put different participants together to research the follow-up 
impact of design decision. The result showed concurrent engineering can significantly improve project 
performance and goal alignment, benefit sharing and fair access to project invest are the key success 
factors of multi-discipline team.  
2.2. Project complexity  
Project complexity is equal to project heterogeneity and interdependence caused by many different 
variables. Heterogeneity refers to different tasks of different levels, units within the organization, and 
interdependence means dependencies between organization factors and between tasks during the 
implementation of the project (Baccarini, 1996; Williams, 1999; Remington & Pollack, 2007). Project 
complexity consists of uncertainty, difficulty and the challenges from technology, management and 
organization (De Meyer et al., 2002; Williams, 2005; Turner & Cochrane, 1993; Taikonda & Rosenthal, 
2000; Laufer et al., 1996; Baccarini, 1996; Williams, 2002). Therefore, the complexity of project 
increases the organization management, so how to integrate large number of participants is a vital element 
for LCBP management. 
2.3. Life cycle management 
According to the three periods of life cycle of project, the management periods can be divided into 
Develop Management (DM), Project Management (PM) and Facility Management (FM). In the 
traditional management model, DM, PM and FM are independent from each other, which cause huge 
difficulty to integrating people, technology, information and any other resources together to achieve the 
project goal. So many researchers proposed Life Cycle Integrated Management (LCIM) for building 
projects to enhance the management performance. LCIM is a new management model which organically 
integrated ideas, goals, organizations, methods and participants and used shared and uniform project 
language and information platform, it can help the project enhance the performance. 
2.4. Life cycle organization integration for LCBP  
LCBP is usually larger and more complex than general building projects, it should realize life cycle 
periods integration using LCIM idea to get effective management. The life cycle of LCBP includes the 
processes and functions like project conception, goal system design, feasibility study, decision, designing 
and planning, supplying, implementation controlling, operation management. These activities should all 
be considered from the very beginning when doing organization design and be made to be a coordinative 
and synthesized entity. Especially, setting up of the functional department should be considered from the 
beginning of life cycle. For example, LCBP management headquarter usually contains technology 
management department (in charge of project planning, preliminary design, drawings review), contract 
management department (in charge of all the contracts during life cycle), construction management 
department (in charge of construction and schedule controlling of sub-projects), equipment management 
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department (in charge of equipment supplying and maintaining), operation management department and 
so on. At the same time, life cycle goal orientation, information technology (hard side) and project culture 
(soft side) are the three basic conditions for organization integration of LCBP.  
3. Model Establishment of Organization Integration System 
3.1. Organization integration from the owners/operators 
The owners/operators are often the final users in building projects, and their role in the whole project 
organization integration system is decisive, so how to design a strong integration system for them is the 
key issue should be considered from the life cycle perspective. The activities includes DM, PM and FM 
as analyzed in 2.3, the main managers accordingly includes DMM, PMM and FMM (Development 
Management Manager, Project Management Manager and Facility Management Manager), also 
professional management company including PMC and FMC (Project Management Company and 
Facility Management Company) is invited to participate for improving performance. Generally, operators 
and FMC intervene into development and construction periods from the very beginning, PM and PMC 
intervene into development period from the beginning, thus the project can take construction and 
operation requirement into consideration from early period of development. At the same time, PM and 
PMC can do project management easily since they have accumulated knowledge from development 
period. Operators can work more effectively since they have learned much from the previous two periods.  
3.2. Organization integration from other participants 
LCBP has so many participants that how to integrate every participant effectively is one of the 
highlights of organization integration system. The integration between designers and contractors, 
contractors and sub-contractors are all important facets of the system. The integration can be realized by 
contract models, as well as non-contract models including network organization and virtual organization.  
(1) Contract models  
There are many different integration ways on contract side including DB (Design Build), EPC 
(Engineering, Procurement and Construction), EP (Engineering and Procurement), GC (General 
Contractor). Based on these models, more models with wide service scope has been invented like D+D+B 
(Develop+Design+Build), D+B+FM (Design+Build+Facility Management) and F+P+D+B+FM 
(Finance+Procurement+Design+Facility Management). These models are important life cycle integration 
methods integrating design and construction, reducing management interfaces, adding value to LCBP. 
(2) Network and virtual organizations 
Network organizations and virtual organizations are two new ways for integration occurred with the 
intensification of global market competition and changes of owner’s request. Network organization which 
is based on cooperation and trust rather than command and control can make participants share the risks 
and work collaboratively between each other. Virtual organization, with a more loose form, can especially 
make sense to the firms distributed widely, and information technology is the prerequisite and basis for it. 
3.3. Organization integration by partnering  
Partnering is a short-term or long-term cooperation agreement between project participants based on 
mutual trust, respect, resource sharing, with the aim of obtaining maximum effectiveness of benefit. 
Partnering model set up common goal for the participants and makes good use of information and 
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network technology, and it develops with the life cycle management system covering all the three periods. 
3.4. Life cycle organization integration model for LCBP  
Based on the above analysis, we accordingly designed a three-tier life cycle organization integration 
system model for LCBP as showed in Figure 1. 
 
Fig. 1. The three-tier life cycle organization integration system model for LCBP 
As illustrated from the above model, there are three tiers including owner/operator level, LCBP 
participants level and the whole team integration by partnering concept.  
3.5. Realization of LCBP life cycle organization integration system model  
The realization is showed on the above figure as the outer elements. First, professional team and 
human resources management are the basis for the realization of the system model since human factor is 
always the most important factor to get success. Second, LCBP is full of huge number of information 
obtaining, processing and exchanging, so information technology can be considered as the most useful 
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realization tools. Third, standardization can decrease uncertainty and complexity which is a typical 
characteristic of LCBP. Finally, culture as a soft side of management can act as lubricant in LCBP to 
draw participants together heading to the same direction towards project success. 
4. Case study from World Expo 2010 Shanghai China 
4.1. Introduction of EXPO 2010 building project 
The planned land used for Expo 2010 totals 5.28 square kilometers including two parts of municipal & 
auxiliary projects and pavilions & supporting service facilities. There are over 40 various projects of 
pavilions & supporting service facilities mainly including permanent pavilions (e.g. Theme Pavilion, 
China Pavilions, World Expo museum, Public Performance Center), temporary pavilions (e.g. foreign 
joint pavilions, pavilions of international organizations, corporate pavilions) as well as Expo Axis, Urban 
Best Practices Area, Expo Village, logistic warehouses, skywalk and other supporting service facilities. 
On the other hand, the municipal & auxiliary projects mainly include gardens, green areas, roads, water 
industry projects, water, power & gas supply systems, communication system, rain water & sewage 
system, large projects such as river-crossing tunnels and subway transit etc. In brief, the Expo 2010 LCBP 
can be divided to many systems as showed in Figure 2. 
 
Fig. 2. Project composition of Expo 2010 LCBP 
4.2. Model design of life cycle organization integration system for EXPO 2010 building project 
Expo 2010 building projects management can be divided into development, construction and facility 
period according to the analysis in the paper. Organization integration system in different periods has 
been designed according to the situation as well as the consistency of different periods to get the life cycle 
effect. The construction and facility periods has been chosen as examples as follows. 
(1) Construction period 
Shanghai World Expo Construction Headquarters as the owner and operator are divided into eight 
functional departments such as technical service and design management, construction management, 
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contract, distribution, materials & equipment, safety & quality, coordination. Meanwhile, eight project 
management departments are established including A&B section, C section, landscape engineering, 
municipal engineering & roads, water industry, Expo Axis, China pavilion, Puxi. The diagram of 
organization integration system of Expo Construction Headquarters is shown as Figure 3. 
 
Fig. 3. Organization integration system diagram of Expo Construction Headquarters 
(2) Operation period 
Expo Bureau and FM department, the operator during facility period, used to be above Construction 
Headquarters, includes leadership level, management level and implementation level as shown in Figure 4. 
1. Leadership level 
Leadership level is the responsible level and commander of facilities management. This level is the 
top leader in the Facilities Management Office and is directly responsible to Expo command center. 
2. Management level 
a. Functional management level: this level is divided into several departments according to 
management function. It gives guidance, support, service, coordination and supervision for the 
implementation level, and is responsible directly to the leadership level. 
b. Regional management level: this level is divided into several departments according to facilities 
type and different regions they are located. They manage and coordinate the work of 
implementation level departments in their own region. This level is also responsible directly to the 
leadership level. 
3. Implementation level  
Departments in this level are in charge of the specific facilities management mission. They farm out 
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the work to professional facilities management companies, for example, large property companies, 
equipment supply & installment companies, etc. They are directly responsible to the regional 
management level. 
 
Fig. 4. Organization integration system diagram of Expo Bureau and FM department 
4.3. Realization of life cycle organization integration system model for EXPO 2010 building project 
(1) Introducing professional PMC and PMM into the management work 
During Expo construction and facility management process, the owners/operators introduced advanced 
PMC and PMM resources to strength the management power and enhance performance. The incentive 
mechanism also paid an important role on inspiring staff work hard towards the target. 
(2) Using information platform and technology to increase communication effectiveness  
According to relative literature, two-thirds of the problems in the construction progress lies in the 
information communication. About 10%~33% cost increase in construction projects due to the 
information relevant problems. In the large-scale construction program, the information communication 
problem leading to the implementation of engineering change and engineering error occupy about the 
total cost of 3% -5% (Le & Ma, 2005). Therefore, the Expo site program regards great importance to 
information management, specifically, establish a management information system which allows the 
Internet-based Cost Control and Contract Administration information system (C3A) and offer the most 
frequent information solutions and services. 
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(3) Standardization builds role systems for participants  
For the “game rules” building system to the organizational structure, Expo compose the program 
outline, make the clear task and function division of various departments based on the organizational 
structure, and establish nine management manuals, the contents of these systems are strong approach to 
interoperability and workflow.  
(4) Paying much attention to culture construction to increase cooperation  
Barry Shore and Benjamin (2005), proposed the cross national culture is a very important aspect in the 
large-scale project management, and culture factors in management practices in the East of the world 
does play a more important role. “Expo beating everything” has been established as the core value in the 
life cycle process, and this is the key of Expo project culture system. Expo areas project culture system 
involves: civilization area establishment, labor competition, Party establishment, Against-Corruption 
establishment. All these work was focused on civilization area establishment, and other three items are 
also the main jobs.  
2010 World Expo got successful performance using organization integration system model from life 
cycle perspective. One circumstantial evidence to this was a survey feedback by China National State 
Statistics Bureau showing: visitors' general satisfaction degree on Expo management (which builds on 
construction and facility management) is 76.64, 87.2% visitors think 2010 Expo is worth to pay a visit. 
5. Conclusion 
LCBP accounts for a huge percentage of building projects, how to integrate the complex organization 
system to achieve the success of project is a key issue during the recent decades. This paper does an 
analysis on the model of organization integration system towards LCBPs from life cycle perspective, 
draw some conclusions combined with the Expo 2010 construction and facility management practice: (1) 
there are three tiers which consists of the whole organization integration system for LCBP including level 
from owner/operator, participants and partnering; (2) there are four realization methods of the system 
model including professional team and human resources management, information technology, 
standardization and project culture; (3) Expo 2010 construction and facility management practice testified 
the model and can be references to other LCBP management. 
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